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AUTOM/kTIC DOUGHNUT FORMER 
Ernest J. Roth, Rockleigh, N. J., assignor fo Joe 
Lowe Corporation, New YOrk, N. Y., a corpora- 
tion of Delaware 

AlpHcation N0vemb'er 
3 Claires. 
1 
The present inventién relates generaily to an 
automatic doughnit former,-and it bas pàrticular 
relation t0 a former of the vacuum-préssure type. 
An/ob]ect of the present invention is to pr0vile 
a small, compact and lòw capacity doughnUt 
former whlch is simple, efficient and relatively 
inexpensive to construct.and.operate. 
An0ther object of the invention is the. pro- 
vision of a vacuum-pressure type of extruder or 
former which is operble from the driving mech- 
anîsm Of the cooking apparatus with which the 
saine îs to be associated in timed sequences. 
A further object of the invention is to provide 
suitable simple, efficient and inexpensive means 
for preventing the raw dough fr0m being drawn 
into the vacuum lines beyond the .dough hOpler 
in the event the former is permited to olerate 
over an extended periotl of rime in an ïdle condi- 
tion, i. e., with no dough forms being extruded. 
Another object of the invention is the pro- 
vision of a -four-way control valve for contròlling 
the vacuum and prèssure to the dough hopper. 
A further object of the invention is to provide 
a simple, efficient and inexpensivè driving mech- 
aniSm ïor operating the doughnut former in 
proïer timèd seqUence with à conVeyor òperating 
through a dough cooking vessel or tank. 
Various other and further objects and advan- 
rages of the invention, which resutt in simplicity, 
economy and efficiency, wfll be appàrent from 
the fotlowing detatled description, wherein a pre- 
ferred form of embodiment of the invention is 
shown, reference being had for illustrative pur- 
poses to the accompanying drawings, fòrming a 
par hereof, wherein like numerals indicate like 
parts, in which: 
Figure i is à fragmentary trasverse vertical 
sectional view of a doughnut còo]ing maclïine, 
said View being réVersed end-fòr-enl and shOW- 
ing a doughnut former m0unted in 0perative as 
sociation therewith, in which the Cutting die is 
shown in-a closed position; 
Figur 2 is a similar fragmentary vertcal sC- 
tional view of the doughnut Cooking maciine 
shown in Figure i, in which the cutting diè of 
the doughnut former is shown in its Open or èx- 
truding pOsition; 
Figure 3 is a fragmentary diagrammtic plan 
view of the driving mechaniSm for the doughnut 
machine and former; 
Figure 4 is a perspective diagrammatic vieW, 
oia a sllghtly larger scaie, of the operating mech 
anism and piping for the vaCuum-presSUre sys- 
tem of the machine; 
Figure 5 is a fragmentarY.diagrammatlc Vleïv 
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of Che triVing .mechanism for tle lterrïating 
fou:r-wày Veuumpressure VàIve; 
FigrW6 is àn-enlarged vertical sectional-view 
of tlze for-wy wcuum-pressure vlve shoWn in 
5 Fïgure 5; and 
Figure '7 ïS a croS-sectionat viC of the four 
way acuUm-pressure valve shOWn in Figure 6, 
the statue having been taken :sùbstantilly long 
the iinL 10 the arrows. 
oRefèrring now :to he drawingS, and particulr- 
ly t0 Figa:res 1 anti 2 theeof, there -i shown a 
hoïppC |0, htving ïntegrally forraed .side flanges 
! for moùnting 
15 Of a con¢etionl COokïng Yësselortank $. Thè 
hopper l0 -hïs ïm axiàlly mountèïl dïspensiïg 
chmber 18., vhih C provitted adjacent its top 
end with ïn :intèrnalty thre-a-deél -lateal opertïïg 
 tor :receivïng a vacuu.mpressure pipe , 
20 whîclï, ïn turn, iS eönlected th0Ugh Sitablë flt- 
ingS 24 to a flexïbte -hoe 2, haVing a convC 
gioil Valvé R mountéd :¢t its opposité end f0r 
cïtting off the air and Vacuum Wheneve thë ïa- 
chine is being.itiled for any lêngth Of rime. When 
25 thè fOrmer ïS îdling, i. e., operatïïg Without cut- 
ting and :dischging l0tih förmS, thé douh in 
thè hopper  tënd o be draw-n ip-wa-rIy in 
thWchambC  and into -the line . Of thê 
vacium-préSsre ytem, theeby èvCtually 
0 cl0gg:ih he me. -Tb Prevënt Clg$ing Of-the 
line ; thére is :molted .siidbly withih 
ch'ambér |'8 a g-ravity piston .. A flxed conven- 
tioïaal split pitoh ring | ïS mounted Withiïl thë 
clïamber $ in a reCeSS ! 9 aaent its lòwër entl 
5 t prevent the iïston $ from tlropping out when 
thè clïmber 
for cleaning purposes. The piston 30 is of Such 
sioe and shape as to be slidable freely in the 
chamber 8, an'd is provided ïvith a serie of er- 
4O tCaliy spaced cirCumferentially extending slots 
or grooves . It does not completely seal Off 
the lower end of the chamber !8 when if gravi 
tates downwardly to the position shown in 
Figure 1, but it is so dêsignel as to s-eal off the 
45 pîpë line  when the saine is carried upwardly 
bY the-rising dough drawn thereinto, thereby 
preventiing the dogh from be'mg drawn into the 
pipe llne .2 on thê vacuum stroke of the sYstèm, 
Whêh the piaton  is forcel into sealing posi 
5O tion over the inlët opening  at the top Of the 
chamber ! 8. b rising with the dough, the air- 
presSure in the line  2 Will tentl to increase nd 
eventually blow the piston doWnwardly, thereby 
f0rcing all of the dough out of the chamber 
 back into thè hoppet ! 0. This ccle Of operation 
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witl repeat itself indenitely without permitting 
the dough to close the line 22 and thereby caus- 
ing the machine tobe shut clown for an indefinite 
.period of rime while the saine is dismantled for 
cleaning purposes. 
The dough chamber |8 has a sleeve 84 mounted 
in axial alignment therewith contiguous to its 
lower end, which sleeve 84 extends downwardly 
through and beyond the bottom of the hopper |0. 
The contiguous ends of the chamber |8 and the 
sleeve 84 are fastened by means of a spider 80 
mounted fixedly within the hopper 0. The 
spider 85 has an internally threaded collar ST 
into which the upper end of the sleeve 84 is 
screw-threaded. If will te obvious that, in this 
arrangement, the sleeve 34 is mounted remov- 
ably within the hopper |0 and can be withdrawn 
readily for cleaning purposes. The sleeve 34 has 
a series of dough ports 35 opening into the lower 
end of the hopper 0, wh/ch permits passage of 
the dough from the hopper |0 into the sleeve 34. 
The lower end of the sleeve 84 is beveled out- 
wardly, and an axial sleeve cutter 33 is mounted 
slidably thereon. A forming or cutting disc 40 
is mounted in spaced relation relative to the open 
end of the sleeve 84 by means of a central stem 
4, which is secured in the hub of a spider 44. 
The sleeve cutter 33 includes an annular channel 
46 within which pin 48, forming a part of a lever 
arm 50, is inserted for imparting axial sliding 
movement to said sleeve cutter 38 under contro! 
of said lever arm 50. The hopper 10 and cham- 
ber 18 may be formed of any relatively light and 
sort non-tarnishing moral, such as aluminum. 
The inner sleeve 34 may te marie of cast iron, but 
the sleee cutter 88 should be marie of steel. A 
fianged collar 52 is mounted by bolts 54 to the 
bottom of the hopper |0 to provide a suitable 
charme! guide for the sleeve cutter 38. The collar 
52 has a sealing ring 56 embedded in its axia! 
opening to prevent leakage of the dough from 
the hopper 10 as the sleeve cutter 38 is actuated 
therein. The lever arm 50 is fulcrumed on a 
shaft 58, and has its outer end cormected piv- 
otally, as indicated at 00,-to a connecting rod 
$2, wh/ch passes downward/y through the top of 
the frying tank 64 fo connect pivotally, as indi- 
cated at 65, to a rocker arm 68. The opposite end 
of the rocker arm 63 is keyed to a rocker shaft 
0, wh/ch is mounted in suitably spaced bearing 
supports  I, and has a cam lever 2 keyed to ifs 
other end, as indicated af 3. The free end of 
the cam lever 2 is, in turn, fixedly secured to a 
cam follower 4 operating in the track 8 of an 
eccentric track cam . The track cam  is 
keyed to a shaft 8 of a conventional reduction 
gear 79. 
A removable cover 80, having a recessed handle 
82, is adapted to fit over the open top of the 
hopper 10, as best shown in Figures 1 and 2» 
closing and sealing the same from the atmos- 
phere. 
The operating or driving mechanism for the 
dough former is best understood by considering 
Figures 1» 2 and 3. Referring first to Figure 3, the 
unit consists essentia]ly of an electric motor 84 
driven from a suitable source of electrical energy 
(hot shown). The motor 84 is provided with a 
conventional variable speed grooved driving pulley 
88, wh/ch is adjustable in a well known manner 
by means of an adjustment wheel 88. The driv- 
ing pulley 85 of the motor 84 is coupled to a 
grooved pulley 55 of a conventional vacuum- 
pressure pump 92 and also to a grooved pulley 94 
of a conventional reduction gear box 15 by means 

of a driving belt 95. The grooved pulley 94 is 
mounted fixedly on a shaft 58 of the reduction 
gear box 5. The reduction gear box 0 also has 
a driving shaft 0 provided with the keyed driv- 
5 ing track cam , which operates the cam fol- 
lower 4 and through the crank arm 2, rocker 
shaft 0, rocker arm 0, connecting rod 02 and 
lever 0 actuates the cutter sleeve 8. 
The pneumatic system is best shown diagram- 
10 matically in Figure 4. The input or vacuum side 
|02 of the pu_top 52 is cinnected by a pipe |04 
with a vacuum in]et port 05 of an alternating 
four-way valve  |$. An off drip cup |0 supplies 
sutïicient oil to the pump 92 to lubricate the 
1» rotor vanes |08. A hand valve | |0 is mounted in 
the pipe line |64 between the open ended perfo- 
rated intake ! |2 and the pipe ]eading into the 
input or vacuum side of the pump 92. The degree 
of vacuum created in the pipe line |04 is con- 
2O trolled by the valve | |0, which permits incoming 
air to by-pass the input or vacuum side |02 of 
the pump 92 to permit regulation of the vacuum 
so that the plastic dough will hot be drawn 
readily into the vacuum system. The vacutun 
25 line |84 leads from the input side |02 of the 
pump 92 fo the vacuum in]et port |05 of the 
alternating valve ||8. The pressure side || of 
the pump 02 is connected by means of a pipe | 
to the pressure in]et port |48 of the four-way 
O valve-| |8, and has a pressure regulating valve |20 
mounted therein. The valve |20 is provided with 
an exhaust port |22, and is regulated through a 
flexible cable ! 24 by means of a regulating knob 
z5 The common vacuum-pressure port |42 of the 
alternating valve ||$, shown best diagrammati- 
cal]y in Figure 4, is connected by the pipe |34 fo a 
conventional oil trap 38, which is, in turn, con- 
nected by the pipe line |45, and through it, the 
40 valve 28 and the hose 28 to the hopper |0. The 
off trap |35 prevents off from passing from the 
pump 52 through the vacuum-pressure delivery 
pipe |84 to the pipe line |45. Any off entering the 
off trap |88 is trapped by the baflte plate |8, and 
falls fo the bottom thereof. The off that collects 
4 in the bottera of the off trap |88 may be drained 
therefrom by manually opening the drain cock 
|40. The a]ternating valve | |8 is shown diagram- 
matically in Figure 4 with its alternator or varie 
150 in its pressure stroke position. When the 
50 
varie |50 is in its vacuum stroke position, wh/ch 
is the dotted line position shown in Figure 6, 
ports |42 and |05 are in open communication 
with each other. A compound Vacuum-pressure 
 auge |52 indicates all changes of pressure above 
or below atmospheric in the common vacuum- 
pressure pipe line |45. The four-way vale ||$ 
is provided with an open bottom ourlet or exhaust 
port 154, which prevents the building up of any 
60 back pressure in the system during the pressure 
periods of the operating cycle. 
The alternating four-way valve 118 is operated 
from the reduction gear box 0 by means of a 
cam lug 160, as best shown in Figure 5. The cam 
65 lug 10 is formed integrally with the track cam 
] on its inner face adjacent the reduction gear 
box ]9. An H-shapedvalve shifter 151 is adapted 
to te associated operatively with the cam lug 
185, and is provided with an adjustable link 
70 for connecting with a horizontally mounted rack 
bar 183 (see Fig. 5), The valve shifter 151 is 
provided with an elongated aperture 154 to pro- 
vide operating clearance for the drive shaft 
A bearing support 185 serres to hold the link 
î5 arm 182 and rack bar 168 in a horizontal plane. 



The teeth .166 of the rack bar J$3.are associated 
operatively with a rack wheel or inion 167, which 
in turn  keed fo ashaft 68 of the fo-way 
altertg valve  . The reciprocati motion 
of the valve ster $   ïmpard  the rack 
ba i63,.caing e ion 161  o.wh a 
back or forh motion through a forLy-five degr 
a, th cai the short i68 t osciaC the 
by mo altemar  of the valve 
to altetely open and close the vu .d 
preure r   and 4., resctive]y.. The 
por 4 of the fo-way vve 6 beigeopen 
af: .all. es. to e aohere preven the 
bldup of any back pressée in the sYsm 
when..e vacu .de of ep.p  is" 
operatio 
The operation of the former is as follows: At 
the beging of the operati cycle (sec 
the sleeve cutter  has been moved to its down- 
ward t of movement by the rock tion of 
the lever arm , which has been actuated by the 
coectg arm 6, rocker arm , rocker shaft 
, cra a 2, and cam follower , which at 
that rime occupies the centric or indented por- 
tion of the track cam  shown in Fige 1. The 
cam lug 0 is  conct with that portion of 
the valve shifter @  shown in gure 5, 
seang the valve port  and connecting the 
vacu side of the pump 6 through the pipe 
]es » 4 and 5  the dough chamber 
wch reduces the air pressure in the chamber 
below aospheric pressure. Due to the differ- 
ence in pressée, the dough in the hopper  is 
drawn downwardly tough the ports $5  the 
lower part of the sleeve . 
When the cam follower 4 is  the position 
shown  gure 2, the sloeve cutter 8 has been 
moved upwardly to i upper lift of movement 
by the rockg tion of the lever arm 5. 
this position a quantity of dough  the form of 
a ring is forced out under pressure between the 
lower edge of the sleeve cutter 8 and the sc 
The next downward movement of the cutter 
severs the extruded dough portion (hot shown) 
 a well known mater, formg a dougut 
ready to be fried. en the doh is bei 
truded, the dough hopper  is obvioly under 
pressure above atmospheric, and the four-way 
alternat valve  6 is  its fl line position 
shown  Fige 6, with its pressure po   con- 
nected with the port 42. In this position, e 
vacuum port 2 is coected direct]y with the 
exhaust port 54, ereby preventi any back 
pressure beg built-up  e system. 
In the manufacture of dougut forms, 
excoedg dcult at rimes to rega the 
amont of sort lastic dough taken into e cut- 
tg sleeve 8 -ith the amont of dough be 
extruded with each operation in the form of a 
raw dough ri. It is a]ways betr to take in a 
little more dough than is beg extruded so as 
sure the cuttg of a full sed r at all rimes. 
Mafestly, if e dough in the sleeve $4  to 
crease with each operation, it wfll eventua]ly 
tend to rise in the chamber  8 and wod tend 
flow back into the ne , thereby clogg the 
saine. To remove any dough drawn  the le 
22 reqres that the mae be shut down and 
the line dmantled. e valve  is pled 
the line 45 where it coec with the hose 
to petit the e to be shut off in the event the 
mhine  operated when no forms are being cut 
by the cutter, thereby preventg a uecessary 
build-up of dough in the amber  8. 
e pisn $, whi is mounted slidably  e 

charaber 15,. is a lrotective measure. o pëvent 
the du rom beg. taken  the e . 
the.wcuum.sokes of the-mache. It movd 
or :carried .uarly y the. rising dough  e 
 cmbër-S, and, when it is forced over the open 
g 2 of. the le 22, it.seals oE sid line from the 
chamber .S The pressée stroke .will - tend to 
cae e Dion  "o be forced downwardly, and 
w .evntual. ïorce most of the d0h. back  
I0 e.cer 18 throh the.rts. The pisn 
rg-. s moted n the mher :8 merely 
reven$ t piston from being los when the dugh 
hopper .@, chber $-and. sleee 4 are. dis- 
mGed .at.heend .of e .day or cleng pu-ï 
1 poses, Ts :ring $. sures hat the .Risn 
w t he left out when these parts are reasem- 
bled afr cleag. 
though I have described in detail only one 
form which the invention may asse, it will be 
20 readily derstood by those sled in the art that 
the saine  not to be so lid, but that vario 
modificatio may be ruade therein without de- 
parting from the spirit thereof or from the scope 
of the appended claires. 
25 at I claire : 
1. In an extrion me havg a dough 
hopper clu an ier sleeve deg a dough 
dispeing chamber havg an inlet a an out- 
let rough which e dough may be adtted 
0 a dcharged, an aMal cutter mod slidably 
on said sleeve deg a valve for control 
altertely the openg and closing of said iet, 
mea for operatg said curer, and,  combi- 
tion therewith, a pneumatic ppg sysm 
35 cludg a pump hav a vacuum port and a 
pressure port alternately coected with said 
sleeve, a four-way valve havg a pressure rt, 
a vacu port, an take port and an eat 
port, a valve sfter, and mea for operatg sd 
40 valve sfter whereby when the vuum port of 
said pp  coected with said sleeve ifs pres- 
sure port is coected with said valve eaust 
port and when e pressure rt of said pp is 
coected with said sleeve its vacu port  con- 
45 nted with said valve eat port. 
2. In an extrusion mhe hang a dough 
hopper includg  er sleeve defig a dough 
dispeing chamber hang an iet and an ourlet 
throh wch dough may be adtted and 
50 charged, an aMal curer moted sdab in said 
sleeve defing a valve for controllg alterly 
the openg a c]osg of said inlet, me for 
operating said cutter, and, in combination there- 
with, a pneutic pping system includg a 
5 pp hav a vacuum port and a pressée po 
alrtely coected withsd sleeve, a four-way 
valve havg a pressure port, a vacuum port, an 
inke port and an exhaust port, a valve shifr, 
means for operating said valve shifter whereby 
0 when the vacuum port of said pump is coected 
 said slave i pressure port is coected with 
said valve eat port and when the pressure 
port of said pp is coected with said sleeve 
 its vacuum port is coected with said valve ex- 
haut port, and mea mounted within said sleeve 
above said dough iet for preventing the psage 
of dough into the vacu coection. 
3. In  extrion mache having a dough 
70 hopper inc]uoEng an er sleeve deg a dough 
dpeg chamber hav an iet and an out- 
let through wch dough may be admitted and 
discharged, an aMal cutr moted slidably in 
said sleeve deg a valve for controiling alr- 
 nately the openg and closing of said inlet, means 
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for operating said cutter, and, in C0mbination 
therewith, a pneumatic pumping system includ- 
ing a pump having a vacuum port and a pressure 
port alternately connected through a pipe line 
with said sleeve» a gour-way valve having a pres- 
sure port, a vacuum port, an intake port and an 
exhaust port, a valve shifter, means for operating 
said valve shifter whereby when the vacuum port 
of said purnp is connected to said sleeve its pres- 
sure port is connected with said valve exhaust 
port and when the pressure port of said pump is 
connected with said sleeve its vacuum port is 
connected with said valve exhaust port, and 
means inclucling a freely slidable piston mounted 
in said sleeve above said inlet operable by the 
pressure in said connecting line when the dough 

10 Number 
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bas carried the ame upwardly and catlsed a eal- 
ing off of saidline by said piston. 
ERNEST J, ROTH. 
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